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(57)AbstnGt 

A strctch-acdvatcd elasdc compofiite (20A, 
20B) comprising: a non-woven fabric (21, 22) 
having a potential elongaCabUJty of higher than 100 
% in a piedetezmined dirsctkm, and an eUoticflUy 
reooverablei elastic sheet (ii, 12). Hie elastle slieet 
in its unstretched stale is partially bonded to d» 
non-woven fabric In Us nnelongaled state, Thn 
elastic composite exhibits, per nnit width of 5 cm: a 
sttms of lower than 1000 ^ at 30 % stietdr. a stress 
of IiJ0ier than 400 g at 100 % stretch; a buealdne point of higher than 400 ^ and an dastic limit of higher than 200 The elastic 
composite aAcr bein^ stietel^ at a rate of lower than 200 % exhibits, per tmit width of 5 em: a sttets of lower than 500 g ai 30 % stretch 
and a iticas of higher than 100 g at 100 % stxvtcb. Ihe elastic composite after three i^jcatod cyclcv cf 150 % shctchhig and icloxing 
exhibits an elastic reCOvtiy rate of higher than 60 %. The elastic composite of die present invention piuvidea eweUent perfonnance in 
elastic recQvcfy and a soft surface tnnch to a homan sl^, and is best utilized in elasticdzins an artide portion which is bionght into dtreet 
contact with the human skin. 
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ST1!£TCE*AGTIVATED ELASTIC COMPOSITE 
Field of thfl-Invention. 
ThA present iflvention relates to an filastic composite which comprises a noD-wavmi 
ftbric and «i plastic sheet, and which exhibits excellent perfonnancc in clastic recovery and ft soft 
5 surface touch to a human skin. The elantic composite can be advantageottsly utilized itt cla st iciring 
An article portion which » bmufiht into direct contact with the human skin dudng usb, such ae a 
slomm portion of a medical £own. or a waist portion or a ciotch portion of a sanitary artichs. 

BiEto:^rtriM.mMl Sunumry 9f !he Invention 
In recent years* disposable artides, including medica] articles and sanitaiy articles, etc.« 
10 have widely used diastic material to improve the fit to a human body. Psirticularly, infant articles 
iitui:e0 a coniposite of an elastic sheet and a non^oven fobiic much mora fiequently than an 
hidividuat use of an dastio sheet. The composite of the elastic shait end (he tkon-woven fabric is 
used expecting the elastic sheet to exhibit its elastic property and the non-woven fiidyrie to provide 
improved surface structure and reinforcement of £he elastic &heet. 
15 A typical example of such an elastic composite is a three-layer composite called S.M.S* 

(spuabonded/ineltblawn/apunbQnded) which is disclosed in U*5* Patents Nos. 4,663.220^4.652.4^; 
and 4,720.415. This eomposile is msnufactuied by a mediod called (Stretch-Bonded Laminale) 
wherein the elastic sheet is first stretched and is in its stretched state bonded to Che non^woven fabric 
to form the coinpofiite upon release. The composite manu&ctnxed in sccordance with this method 
20 has a stable tangs of elasticity and neither expands beyond the range nor breaks during a normal use 
since iis expansion limit corresponds to its stretched ran^ during manufacture* However, the 
composite disadvantaeeously uses more of (he non-woven fabric than may be necessary and is buU^ 
BO that it is not well-suitsd for a high-^eed commeicial production. 

Japanese Patent No, d-2S|QS9alBo discloses a method for directly entangling fibers into 
25 an elastic net, vAiich is however costly. In order to remedy these drawbacks, an attempt (EPC No. 
556,749) has been made to bond an elongatsble non^oven fabric to an elastic film on line to fbim a 
oon^Msite of channel^like constiuction- 

JspanesB Utility Model No. 3-39509 discloses an dastic composite which is construcied 
by bydio-entangiin^ a web conaprisins staple fibers and a non-woven fabric directly fbnned of 
30 thermoplasttc elastomeis. In order for the composite to have stretchability of hi^ibef than 70%, it is 
described that those staple fibers for constituting the web need to include fibers which sli|SlMly crittap 
* upon application of heat or split fibers which split into fibers of finer than 1 denier. 

Hie sibove conventional composites are c^ble of expandins over a wide lanjie from a 
' bieakittg point of the non-woven Mrie to a bieoldng point of the elastic sheet* Their edtical points 

35 however create difficulty in dcsigninfi product and defining its specifications. It also leaves users with 
insufficient knowledge for proper use since they do not know at ^^^mt point the composice brcskSt 
An object of the present invention is to provide a highly productive, economical and 
functional elastic composite which utilizes individual properties of a nonAVoven fabric and an elastic 

SUBSmUTC SHEET (RULE 26). 
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sheot in combiiwtion. Aaalher object of the iAVAntion isto provldfi a oAihad for mmofwrtiiiuig such 
an elastic CDflaposite; 

Jl. accoi^Boce with the pitseut invmtioa, there is provided a stretch-fidiviited elastic 
composite which compriBes a non^woven fifthric heviiif a poteDtjal elongattbility of hiffher tfun 100% 
5 in a biased dizectioa^ and an elastie sheet having an elastic recovery r»te of higher than 60% and an 
elastic limit of higher than 20096. The non-woven Muic in its nnelonfiated atate is partially bonded 
to one «iirbce of the tufitielehed elai;tie sheet in necurement <e&iott«- "Hie elastic oonoporite exhtfaits, 
per unit widOi of 5 cm. (X) a atress of lower than lOOOgat 30% ^Mtcsht (2) a stress of bigher than 
400£ at 100% stretch. 0) a breaking point of higher than 400 g.,ind (4) an elafiUc linut of higher 

10 than 200%. The elastic cDmposite after being stretched less than 200% oxhibits* per vnit vddth of 5 
cm* (1) a stiess of lower than 500g.iU 30% stretch and (2) a stress of higher than 100 g. at 100% 
sttotch. Hifi clastic ootnposite after three lepeated cycles of 150% fitratdung and relaung exhibit an 
eiasdc lecoveiy late of higher Qm tiO%. *Stnin*as nsed henin means die amount of elongation of 
the Butenai when a atirelching foes ia applied* *Stress*'is die fbcce appbed to produce the stmin. 

15 In Older to optimizo the elastic composite fitrucnu« in accordance with the present 

inventicm, it becomes important to combino respective characteristics of the noo^woven fabcic and the 
elastic sheet thereby impiuving their funciions 8ynergiistically« Since the elastic ilieet may be 
expensive relative to the nooAvoven fabric the ■ddition of the non-^oven fabric thereto ftirther 
inqiiDveB the cast/pedbimance satio of the elastic oonqxiBitB. 

20 In arim r ^ftn r^ with the present inveotian» the designs of tibe expansible noa-wivcii fidnic 

and selections of die banding method provide a wide taoge of eelection of Itie elastic sheet and 
ponnit the elastic dieet to fully exhibit its desired fimctianality. 

(1) TheeaqHmsibilityoflhBiiiiii'WDvenfi^^ 

clnatiBally atieichalile in a normal condition to have the property thai ii is activated by cxpnn&ioii to 
25 become dastically stretcfaafale atid oontnctible. 

(2) An BXpansiblc, hydro^esitaiigled non-wiiveii £abcic is fiekctcd. A suitable selection 
of its entanglement condition enables the rcsnlting non^woven fabric to have good expansibiUty as 
wvll as two-phase expansibility whidi mates a second increase in str» fhnn n certain point. 

(3) Secns«niBnt legiaos for securing the dastic sheet to die noo'^woveo fabric are 
30 piovided to extend tranaversely Id the expansible direction of the elastic compoeite so that the 

secnrement regions provide less lesistaiico to the expansibilily of the elastic composite^ 

(4) The fficumment regions provided between the ncn^woveo fabric and a top surface 
of tbe elastic sheet are staggered &om the secniemeDt ngions provided between the non«woven 
fabric and a bottom sor&ee of the elaatiG ahcet to prevent those top and bottom seCttremant nginns 

35 from overi^pping each other* Hue prevents creation of defecdve pofttons. Expbiining fiiidier» ^x/tum 
heat bonding is used some brittlcsjess may occur where heat is ^)ptied» By staggeringi aa described, 
such biitdeness which may be undeaiiable does not eaLtend through the composite^ 
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The flbcyv9 coDfiidfintiDQS in desigmng tiM elastic compoBite coostntetiim finafala 
prodiictkMi of dflfiticBUy t«covenible» eliistic cpmpofiice ^eh has excellent wpmBibiiity under low 
ataia, 

Tho preseaC iiiVfiQtioa Anther provideK a method for nuauifKtunng mi eliistic coix^Ofiite 
5 litfving did above-dewribed chuacteii^ This niDUiod wUl be e^^pUined ia deUJ^ 
reftfence to die necoiapMiyiDf drewi^gs. 

Brief Descripttoo of d» Dip wingg 
FigivB t is a graph ahawing S-S (strcssHstnuii} cnrves of m elaatic ccuK^poaitB in 
■oeindMiee widi dw imseni inveodoa. 
10 Figuve 2 ia a graph showing S-5 cnrvea of anodier elastic cbnipoaiiie in aocoidanee wilh 

Ibe piwnt invflotiOD. 

Figufe 3 is a gvaph abowing S-S curves of die elasiic composite when eoetched at a 
sdlected ial» and rtleaaed. 

Figun 4 is a grapb diDVi^g S'S cnrves of die eliisde conpou 
15 diffeitttt from that of Figure 3 and released. 

Figure 5 is a graph tiiiowiiig S-S CttTves of tbfi elastic composite when stretched at « niie 
diflbiBnt fiom that of Figure 3 and released. 

Figure 6 is a gnph siiawing S*S curves of die closdc ooniposite wfam vtretdiBd at a rale 
diffemt from dial of Pigurn 3 and fcleased. 
20 Figure 7 IE a graph showing S>S curves of fbe elastic composiiB when fltretcfand at a rate 

different from dut of Figure 3 and released. 

Figure 8 is a graph showing S-S curves of three different non-woven fMcB hydfo- 
mianglfld by regular means whoa Oiey are Stretched both in MP (madiine direction) and in CD 
(cmaa diraetiaa). 

25 Piguxie 9 is n grqph ahcnving SS curves of the nao^woven fiduie used in dm pnaent 

inraition when stretched both in MD and in CD. 

I^gnres lOA. lOB and IOC aie schemade cfoss^sectiooal views re^ectivdy iUnstratuig 
nemplary ■mngemenls of die elastie sheet and the noo-woven fabtic in accofdanoe with the present 
invention. 

30 Figures llA. IIB and llCare lepnmtative plan views iUostrating eKemplary patteowd 

provinons of intermittent seonrement regions in the elastic eompofiite of die present invention. 

Figures 12A, |2B and 12C are representative plan views illustrating exemplary 
emogements of intermittent seeurement regions in the els&dc ooniposite of die present invention. 
Figure 13 i« n plan viewiUustmting an ezemplary armngement of intennittent 
35 securenKOt regions in the elastic con^oslte of the present invention. 

Figure 14 is a phu viewillustEBting anodier oEemplJuy amngeinent of intenniltant 
Becunment r^ions in the elsadc onnposLte of the presmt invention. 
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Fijian IS ifi a plan viewillustratiiig still uiother exoropbuy wrai^geiiifiat of an 
intenmttent secumeDt x^lou in the elastiQ oosapaaia of th^ present inveation, 

Figim 16 is a gn^ showing rondts w wnmnd with ngaid to Iha nJationohip 
betwBBD touito strength of thn elastie composata and proeoKB tanpmtiim al vAndh daatic 
5 eott^Mttifft isheat-con^ptessed* 

Figure 17 it a pon^pective view illustrating an absoHieal artide wbiob incQqxnalfiB the 
elastic composite of Fignie 13 as its side panel. 

Figm 18 is a gnpb showing S*S curves of the dastic con^iositd as jn c pai td in E mn g rfp. 
1. the elastic sheet and the nan^WDVea &faric as Qfled in preparing the elastie composite of Example 1, 
10 nspeetively, wha^ they an Btietched in CD. 

Figures 19A, 19B and 19C are ttcplsnalory plsn views illustiatiDg sur&ce stmctuics alb&r 
the BBcondnBtBSfi tnatiaeolt of Example a»afier Ae thiid-st^ge Heatmcot and after the fiyorth-stage 
treatment leupocUvdy. 

Figuie 20 ia a gnpih showing results of a tbie&<yele test whiob repeats the 190% strefdi 
15 and ideasa of only the mdily-stretchable portion of the elastic compo«ite as pn^Mred in Exan^e 3. 

Figure 21 is a grapib showing results of a three*cycle test which repeats the 150% stietch 
and release of ooJy the hantly-stmcbahlc portiOD of the elastic composite as prepared in Example 3. 

First* explanation is nude regaxdii^ stieteh^ctivatioa. Figmes t and 2 sfaow typkal S-S 
20 (strsin-stress) curves of elastic conqxwites in accordance with the present invention* Initial stretch of 
the ekatic composite causes tfao clastic sl^ct and the non-woven fabric to experience lh«r stnictura 
chsnges at the same time go that the ehistic composite shows a rnlatively high stress. Once the 
elaatiG Qonpoviie is initially stfetcbed, the noa-woven fidiric has alreuiy arangated and eodiibits slight 
MttstanoB to a second stretch so Out the elastic composite substantially exhibits the elastic 
25 charscteristicH f>f the clastic sheet at a second streldii and similarly at a third stretch and stretches 
thereafter. The appeamnoe of sndi a phmonMon willbe refinred to as sticich-acdvaticin in this 
specificatiQa. 

Another in^ortant feature of the stvetdwtivBtion is that the ehistic composite exhibits 
its dastki^ within Esnges depending upon etretcbing latcs. as illnstrated in Z^guns 3 thfougjt 7. 

30 Bxphdning farther. Fig& 3-7* respcetivdy^ show S-S curves to on elastic compasite dmilar 10 Oat 
depicted in Fig* 1, hut with the msxinnun stzun dspicted being 50% (Fig, 3); 75% (Fig. 4}; 100% 
(Fig. 5); 125% (Fig. a) and 150% (Fig. 7). Accordingly, when the clastic con^te is applied to a 
uaer^B body, it dastically BtretGhes and contracts within a range corresponding to nxnrcmeots of the 
usM^s body so that a flexiblnaod efiBdent, fitting strucutre csn be provided. 

35 The stretdi^aetivation, in some' cssea, might occur automaticsUy when the elastic 

oornpoEite a tt ache d to a Gnsl product is stretched upon wearing. Howevisr, it may be desiisbk that 
Bocb stretch-activation be done either prior to or during d}e production of a product using the 
cooqiosiie. For irifUBiwTi in an absorbent product using the elastic coniposita for a waist gslhert the 
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^Q|lowin« two ciiwi can be ctmaOctcAi (1) pzmiiualy sti«tcb-aGtfvate(l elastic caiutiotiio is wed; or 
(Z) antch-aetiVAlioD of the daatic con^osite is done duriiif production process. In the fon&er case, 
tfaeie can be a problem in stofmse and/or txttn^rtation of Ui& matorial which becomes bulky* In 
the latter case ibis vdllbD les$ of a pic^ems. Duriag the production of a pmdiict uang the elastic 
5 cQAipftmte which has noc been previously stretcfa-^ctiva^ a roll haviAg deep conusNtioiis or gioovAs 
in its poriphenil audacA may be iMcd in the prodwtian Uab toi achifiviiig partial Btietcb in tfaft dastio 
Canute. ^ flich eafie. aneation iifleds to be paid to prwe&t dsma^ to dw mrftiw of Iho noOf 
wovea ftibcic and elastic dieet. 

Such a ftretch-ftctivated elastic conpontv: pmfenbly shows low stress and n^id iodAasA 
10 in xcsisipncfl as it exceeds a certain range of stietchins nite so thai it stops stretching before it 

biealcs* In other wordfip such composite shows low resistance to stretcbinff in the activated riQge but 
at the upper siietehii^ limit it shows a rapid ioeiem in resistance to atretching. 

It is fiirther importRot that the elartic csompoaite maiDtains its elastic chanictcdstics even 
after being stzetcbed and xvleased repeatedly. The iaq>ortmU and basic chanct^iistic of the elastic 
15 ctnnp^tfi accordingly resides in its showing of low residual stcain» 

The characteristics of a preferred embodiment of the elastic composite of the invention 
now will be described. 

The following reoilts of nMasureiinflnts for physical cfaaiacteiistica were dona accoiding 
to methods commonly used in this Gdd of industiy and bafted on the JIS (Tapaaese Induslfial 
20 Standards) standards. Major points of the meaaoiemente are given below: 

(1) Samples to be tested 
Width: 5 cm 
Length: 15 cm 

(2) Measanramt conditiaa for S<S curves 
35 Chuck distance: 10 cm 

Loading speed: 20 cm/min 

(3) Cycle tests 

Loading and "-i^^h.-,^ siyctes axe itipMted tbm times at 150% eUwtiGli and the 
hystemis eurw are obtained. Stress values are read at 30% and 100% fitom the final letuuipg 
30 pomt of die hysteteds curves. Between the ^yeleagn ease time, in which all loadliv is leieiwd, is 
given, as ihown below: 

1st Measurement — lirst 5 minute ease time "~ 2nd Measurement -second 5 minute ease 
time — M Meaauremeat - third S minute ease lime. The hystMsis curves m shown in Figs. 1 and 
2 nlaiB to tlii« cycle* Line A shows the first losdmg cy de; A ' shows the lecovory during ^ 
S5 ease time; B ahows the second loading cycle;B' the recoveiy during the seoood ease timet C ihe 
third loading cycle; and C ' the recovery during the tliiid ease time. 

The elastic composite of 5 cm wide is san^led to measure a S-S curve duting its fiist 
cycbof stretch and release which shows the following dedrable charactedsticG. 
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(1) Stress ftt 30% sttttfcch 

Tlbfl &bow« the imtiAl fitttfift i^gainst 8treteh» wludi cotxfi^)onds to die fte e^HiiBioii 
qpoo yg^ 'pg A 309( stidcb U cfileciad AH iiidicaCor* showiDg the imtio] stMteh ziiodlllUfi» since it is 
commcmly unsd in the fiber todustiy. Hiu vihi6 tthoiild be selactiEd carefully becaufie too lar^ im 
S initial fitms ivill create too ti^ A feftlinf. In experienoe, s dasnMA valiiA is not mora than l»OCX)gp 
preferably 800 g <rad more pre&nbly 600 g. 

C2) Stma «t 100% stretch 

This is fb» fltfOEB neCMury ior ■tfetdMietiv»tian, mod may vaiy with the c ondi t i on of 
uge or """i^™ degftc of sknti^ vpoa using, la gfintinl, the elastic conipnjHte of the pMseat 
10 tsventioD diq>]ayB Its features st a highly stivtchod condition and willusuaUy be vsed over 100% 
fltmch. «o thai a stress at 100% stretch is selootcd for an evaluscion point. 

The elastic composite of thia invetition should hava 400 g or mm stress at 100% 
stietcb. prefMbly 600g, more pte&iably SOOg stztttch in order to dispbiy the stnatch'sctivBled 
product, tbenby adiiflvipg desinhls atietch-activatioa by etrBtgh at one tinke. 
15 (3) Stiess St a breaking point 

A suffidcQt stress is usually 400 g or more, but security against accidfintal biedc down 
will be inewsed whan tbo stcKs is higher than GOO g. because one can tooie easily feel the leavrtsiicfl 
appmdbiing the limit of stictdi. 

$ikIi ^astiv vompoidlie willhaw a very low wasiued stress value After stretch- 
20 activation. For exan^^lc, alter being stivtcb-activatod at 150% stretch» the stress lower than 150% 
Btntdi will be significantly decreased. Such decrease in stress against stictch is desimble in view of 
the objectives of ihe usage of the composite of the present inventioa. 

DesKuble properties of an elastic oooiponle of the presaiit invnitioik at 150% fltielcfa at 
a aaocmd SS carve maasmemettt are given w folhaws: 
25 <1) Stress at 30% ttictch 

The atiess aliauld be less than 500 g, prefeyably less than 400 and more preferably 
kffi than 300 g following stretch-flcdyation. By selecting sucb value, potentially imoomfortably high 
eompraaidon on fi» body can be Avoided when the elastic composite is used* for eaurnqdei in products 
for inlmts. 

50 (2) Stress at 100% stretch 

After stretch-activation, the strefis at 100% stretch will become significantly lower to 
make it easily stitttchablq, while providing a suitable resistance against stretch to provide a holding fit 
to the waaier. The «**^*^^rm guess is luf^ than 100 g, preferably higher than 200 g. 
A second S-S curve measurement shows the foUowing cbaiactaristics. 
35 (1) Stress at 30% stretch 

Considering its confbnnabtlify to a user, Ihe stress is preferably less ttum 500 g, more 
prafeiably less than 400 g. 

(2) Stmss at 100% stretch 
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ThA stfott decnasot by over 100 compared to the fizst DOfiasureisieat. 

It is fiuibia kapottant that the elastic c(»nposike cxbiUta n hish elastic noovacy fote, 
and uooatdmgly a law ivsidual stfun value, in evaluaiinff its perforaiazice in etascic moveiy, Hie 
elaslio moveiy rsto genonlly in meaBund aiter three rqkcated cycles of 150% BUetcfa and nloAsc. 
S Tho elastic Ttcoveiy mio is detonnmed by a review of the last itstuminfi point (Pl> on a curve, mcb 
as shown in Fig. 2, affninst the stHiiiiig point (PO) Hgamst the whole elastic ratio. For example, 
assumlAg the PI point i« at 30% for an elastic ratio of 100% the reooveiy latio is calculated by the 
IbUowixig ^nttdo: 

10 Rficovery Katio « lOO - Pi - PO x 100 

150 

lOO-(30/lSOxlOO) 
80(%) 

Hw desirable elastic recovery rate is higher than 60%, preferably hi^heir than 70%« 
Gooatitunit (Oemeat? of the dastic conipodte havms stich tinsik recovery now will be explained, 

Tlie elastic iiheet to be Used pnfenUy is selected from nutedala having stietebability Of 
bigJiBr than 20% and eiastte movefy of higher than 60%. Materials having such c h a ra c t a riid i ca 

20 indude foams sueh as of tuethanea or rtibber latexea; synthetic rubber filmasnch as of iaopnnes or 
butadienes; styrene-typo dastomer films such as of SIS (styleoc isopreoe stylene}» SEBS (stylene 
ethylene butadiene stylme), and SEP5 (Stylene ethylene pfopylene stylene); polyolafitt elastomer films 
Bucli as of EVA (ethyl vinyl acetate), EM A (ethyl methyl acjylate). and EPPM (etfaykofi propylene . 
dkne iMpolyner); and meUbiowii dastcwner m-wwens such as of polyvnthne. SIS <s|yl«iie 

25 tsopcsraa stylana) and SEBS. Hie elastie sheei mait pfefenbly eompiises a film,»ei-liiBe formatiDnp 
or maltblown non<<waven» lanned of healpaealabie a^iene-type eiaatomert adcb aa SIS or SEB5» or 
blend elastomers (henof* 

Hie non-woven fiibric, inotlier constinient element of the elafitte composite of the 
preaent inveation, will he now explained. 

30 The most suitable presently known non-woven fabric fornse in the pnaent ifiveiitioii is 

a hydfO'Wtangted or apunlaoad non^woven fabric, prefeiaUy having high dongatability initbc 
nw^hinr direction (MB) or in the dossndiitocticin (CD). The non-woven fabric having high CD- 
dongatability can be obtained by hydiD-entaagUng a longitiuimally oriented, panllel carded web 
which has a high MD/CD xatio^ i.e. the 0fae» extend predominantly in the machine direction. Hie 

35 DDa^'wavea fabric having high eloagatabsKty in MD can be obtained by hydio-entanglinf a landonily 
oriented fibrous wab con^irtajog highly jdirinkahle fibers* overfeeding the entaiiglBd web in MD and 
drying befoie it ia treated to shiinlc 
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Such MD-d(ffig«tHbUiiy or CD^loog&tfilnlity is f^ferably higher than 100%» mM 
prefmbly higher tbin 300%. 

The «kDS»tibility of the nan-wovea &bric bUowb tho iida-wov«D fobric Id followfbe 
■cdoa of (he eU«tic sli«et tbey m combiDBil ixatli wb odwr. 
5 Hip naa-wDVflii &brip hB« imotber iiqwrtint dmmtanBtic w well as its e|on£fttabiliQr. 

A4 tbd AlAd^on of the noiFWDven fabric exueds a certain utcDt^ the non-^vcn libiic Btnts 
■howiog mistance to further elongation thereof. 

For cott^fioa^ Figiira ft ahowa MMuplary CD and MD StresspStniA (S-S) curves of 
thfce diffemit SKn-wmn fOnKs noted Noa. l,3»aiid 5 whkhane te^ec^^^Hy prepured Yiyhydrth- 
10 f«fM*gittifl nonnal panllel webs by oonventiofia] meaos. As appanat firom Figure 8, these nan- 
woven ^lics are hi^y eloasatabla in CD, and aeeordiofly t^oo^ate easily in CD within dasUc 
littita tbanof. No ittaiatanco appears when wsk of iha non-wiwaa fiibrica exoeada itaalaatic limU 
befim it flmlly bnaks. 

In oootfi8t« a apunlacad non-woven Mric (vb^uch also aiay be known as a 'hQfdiD- 
15 enhmgled non^woven* or » 'water jet entaosled jicxi-^woveti'} jbr use in ihe present invention shows 
ntpid increase in stress at sbovt 200% stretch as iUostisted in Fi^uns 9. With die stmsa mftinmlnnd , 
the non-WQiven fabric continues to elongate until it breaks at a breaking point (about 2ti0% atmch). 
Ihia aecood-phaae incioaSD in stxesa at about 200% stress acts to resist breaking befov Ifao non- 
wovm fabric finaUy bnaks. It is deunUe to select physical properties of die aon^woven labrie so 
20 that the seoood-pbase inaease in stress takes place pnffifably at higher than 150% atfotcihr iborfr 
piefiMaibly at hig/ati dian 20056 stretch. 

In Older for the non«^MWen fabric to exhibit such chamcterisdcs, tho fibrous web 
conatiuction and the cooditiivi for hydcD-onlan^annil dtenof need to bo selectively combined. For 
capwqple» the foUowingnopArtyven fabric m ee ts audi raq ui r wn enta* 
25 (1) Web oonsffvction 

- Relatively short st^ fibers of 25-4S nun loQg are mixed widi relatively kng staple 
fibeia of 45-€0dim long to prepaid raw stifle fibers. 

^FibenaiB furOiflr mixed dienin whichan capabte of dirinldng to «mp. 
(2) Select j nn of condition for bydro-flidanglesnflnt 
30 Hydm-jets ftom fine nozalea inlngiaUy adangle fibcn in die web coostmctiaii over its 

whole arv, and dimafltar intaosely bydro^eatmgle the web at tranavenie intervals. For examplei 
three panllel rows of iba no^e9 are digtosed 10 bydro-eniangle the fibers in three' stages* 
A first stage noxde diameter: 0,15 nun b 

no2adfi]Mtch : 0.5inm 
35 weter ptesaiie : 30kg/cm^ 

A aficood Sti^ nozzle diamet^: 0.15 mm 0 

noalo pitch : 0.5 mm 
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water ptessuie : SOkg/cdi^ 

A fhtfd ctage nozsto diameien 0«20iam 0 

Dozde pitch : 1.0 mm 
S water jHesBiiie : 60kg/cm^ 

A qm-lnced ncixi^waveii fabric having a stdped patteca is obtained under die abnve 

Tin fllafttift ccm^aita of fha pttsent inveiitiQn ecuBpruea an etto^gatable aon-woven 
10 ftbric bonded to a lop surface or to top nd bottom miaces of the elastic sheet. AldKrogh the 
bMidin; rootbod is not limited to a specific ono, diffmat bonding methoda may oaiud the resuttant 
elMstic con^fiite to have different ehaiacterifitica. RegatdlesB of the aeleeted boading methods, the 
following factoxfi become in^rtaot: 

(1) Hie non^iMiven fUMic ia banded to the elastic aheet to that the tfeadily olongatablo 
15 difaetion of the non-wxven fibde ia fafonght imo agieeineDt with the readily atnlGhflhIe diiection of 

the elaatie aheet. 

(2) Tbe hooding is mde to fwm secimniBBt regions in a selected pattem so that it 
does not dsfltiurb effective eUmgatian of the non-woven fabric and effective stretching of the elastic 
flhecL To this ead» it ia desifilite that fho secunaMiit legiona era ami^ged to define as amaU in 

20 soiiter and area aa possible in the readily aloqgalable dizectioD. Snch bonding can be eaaily nude 
by diatributing securMnent regions piefembly in tbe range of 90' ( ± 10<) with reapecC to die leadiiy 
elongaiihle ditection of the non-^woven fabric 

(3) When non-woven fabric is phioed on ojiposite fiur&cea of the elastic aheet» Oie 
aeleetive pRWiaionfi of the aeciuenwnt ragicna respecdvely between the one non-woven frhric and the 

25 elastic sheet and between die other non*woven ftbric and the elastic aheet greatly affect tiie elastic 
characteriaticii of the fanned elastic oompomte. In the etsstic coopasitB cxmstiudions having tbe 
elaatie sheet flanked between two non^wven fabrics, the elastic sheet may comprise ooe sheet of an 
elastic film of 50 lan thick or two sheets of an elastic film of 25 /an. 6q>po6iQg that the desoahle 
tMrkncm of the clastic sheet ia aetectBd to bt SO However^ It should be teoqgnized that: 50 fim ia 

30 used as an example aibd other thkknesses may be used as wall. Figtnee IQA, lOB, md IOC iUustnte 
duee typical aUemarive embodiments for combmmg the elastie sheet and Ifae non-woven Abrie. 

In Fig. lOA two elastic sheets 11, 12 each having e thickness of 25 innaxe bonded at 
secuiement regions 3 to two non-woven fabric sheets 21, 22. respectively to form two elastic 
eon^siles 20A> 20B which am placed onto and bonded to each odier by txinding (he two elastic 

35 sfaoeta 11, 12 aucb as by hot piessing as in region 4- 

lia Fig. 10B two elastic sheets 11, 12 each having a thickness of 25 fsn are fdaced and 
btmded between the two non-w)vea fabrics 21,22 through aecnienient legions 3 such aa by hot 
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lA Fig. IOC an dastic sheet 13 of 50 ^ thick is fluked, or «aelo8ed» h«tW6M two non- 
wovca ftbric sheets 21, 22 md bonded tliento «t Becaminat nsioo3 3. 

An curve is menond Ibr each of the caiiBtnictiDiis illiutrMed in Figuiu lOA. lOB, 
und IOC. Each cawtfwctioa isatretehed by 100% «id ia RubsoqiiBiitty wlcMed to mnattm s IfiHgih 
5 of the constiuction for con^jwiBon with its iniliiil length prior to sMtchilig. Better eiastie moveries 
wo obfleived in lOB than lDG,tiid id lOA dum lOB i«flpectiv«ly. 

InFigim lOA, Mcuiemeat rcfioos 3 of « fixst U( of the eUutie sheet Hand the 
Don^'WOVMi ftbrie 21 m anBnged to bo staggered horn the eecttrtment fogkms 3 of a saeood Kt of 
. the Amt± 12 and the non-woven frfaric 22flo as not to overlap each other. The veeufement 
10 legions 3 ufioa which teiuile stress is concentrated are arranged in dilfe»nt locations between a top 
and a bottom of the elastic composite so diat the foimed elastic composite has a relativefy high 
tensile stieogth. 

The industrial piDGess for condiliikg two sheets of a relatively Ifa^ 
10 Sam a botti-fiidfid eon^wsito alao improves prodiiction effidcacy. Especially vAiA polystyrene^ 

15 type nlap*"-™- films such as SIS or SEBS aie vaed for the elastic sheet* the stable bodi*'«idBd 
oonqionte can be wdily loami&ctured by simply placing the film sorf^ces of tho two oomposites 
onto each other and hot-piessiog them since those films are highly heat-bondable onto tfaemsdvea. 
This gmtly inqirovea productivity and also providaa a GOBt-aaving lestllt. 

CoDcenung the patterood bcodin^ of the elastic ahest and d» non-wiven fabric, bolii 

20 the elastic compoflitB cockstnictioa havmg Ihe non-woven iahric secnxely placed upon one surface of 
the elastic dieet and the clastic composite constmetiaii having die non^^woven likbncs secnrety placed 
upon respective top and bottom surfaces of the elastic sheet as illvstFated in Figures 10A» lOB and 
toe am illvstialnd to have the Baoammflnt ngians 3 which respecdvdy eixteod in n hmd-like manner 
in a dincttoA transversely ta» prcferddy at angles of 90° (± 10"), with respect to the iMdily 

25 ehmgataUfl and stmcbal^e diiedioii of die noo-wivea fabric and the elastic sheeL 

The hand-like secureiiiBxit xegions may secure the noo-wovm tabric and the elastic sheet 
entirely over a spedfied area« Alternatively, the band-like secuiement x^on may comprise a 
plw^ify of aeciireiimat segments arranged in a row toward a Belected directiOB. aiich as a plurality of 
dots or line aagmenta distributed in a desiiable paiteined manner over the spedCled area. 

30 Figures llAt IIB and IIC illuatatn typical examplos of the pattemed rows each 

comprish^ a group of securement segments arranged at mtervals. In Figwe^ llA, each of the 
Becoiement segments 31 conqHises a relatively short line segmant. Ihe securement segmneta 31 am 
ananged at soitable intetvala rows extending in a direction substantially transveredy to the readily 
stretchable directian of the elastic compodte to define a pluiality of rows 30 of securement segments 

35 extmiding in pandlel to each odier. In Fignre llB. each raw 30 of secnnment aogRMnta comprises a 
plurality of securamont segments 31 wbidi each comprises a line segment and extends substantially 
transversely to a longitudinal direction of the row 30 of securement s^nents. In Figure llC, each of 
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tfa6 Mconmcnc HBemttits 31 10 iabstuitially Y^h&pedp although it may bave imy sfiLected diqie u 

wdlflfi the iUu^tivted shapeft. 

The elastic convositA sacrifices llie infaerait eKpanafailides of ih«M tnaterialK ia the 

^/fffff jmpp^ ngioos y/bbch socore the non-woven imbric to the elastic sheet so that it is foodered 
5 substantially inetfistic ia the Becurflmeot legions. Acoor4infily» when the pfoviBicmB of the rowk 3Q of 

mni^nwiit Mginfiiits m nuule to extend snhstaiitially transversely to the neadily-clretdiable diiBctioii 

as illiistfww^j in Fviw llA, llB, and IIC. such pravislons sraatly reduce the BtgntrhahiliiyiOf ihe 

elastie oomopostie in the direction puallai to thA znu^y atntchable direction even if the materials 

tfaem^ea aie bicUy Mretchable in fiuch direction, lathonsh they xmndy afiiect the sttetchability of die 
to eUstjc composite in the mdily stielchable duMCtion. Substantially^ the elastic composite 

coofltructioDS as Ulu^ivtBd in Figm 11 expand to a vety slififat extent in the loneitudinsl diiectkm of 

the rowa30of secuiemeiit Eegmeots. 

For insbuKsea the eiastic composite shows greatly reduced stretchability in the 

wcuremeiit ngioiis when <be Aon^wovea fabric and the elastic sheet are combined by taydm^ 
15 mtanj^ement to provide such securement leyioos. lo contra^ to the elastic coiu|>o&iie as described 

in Japanese UtDliy Model No. 3-39509»the elastic composite of the present inventiap tbu& stretches 

to a very slight degree in the i^giona whaiA the non-woven fabric and the elastic sheet are tightly 

hydro-entangled. 

However* the elastic compoaiiB expands fiesly m the readily axpansiblA direetioa 

20 tiansvexttly to the lows 30 of secwement segments until it reaches the elestxc limit of the nonHMWven 
£ftbric. The elastic compositB retunifi to its mitiai length when the tension is released prior to 
xesching the limit. On the other hand, as the elastic composite is fuiiher stretched beyond the elaslie 
Ifanit, the mn^wDven fabric undei^oes petmaaent elo^gatiatt and never tetums to its initial length 
0veo lAer peleaHB of tfao ienaiont iMhile the eiastie sheet sostains its elasticity because its elastic limit 

2$ ia Boudi higher than that of the non-woven fiibric and roninis to its initial length after vekase of the 
tensioa. When the elastic composite retoms to its initial length vpon retease* ihe non-wovea labrio 
faeconiBB poached between the neighboring rows Of securament segments. 

Obqo the oon-iwoven fiiibsic nndeigoes the pecmaneot «ikngatioo» a smaller force is 
theesafter tequiied to atieidi the elattic oomposiie m die readily strsiehsUe diffeetton iban is 

30 required when it ia 'initially stretched bqrond elastic limit of the non-woven fiihric* This 
phsnomenan typically definee the stxeteh^aetivatton as meationed above. 

As will be appreciated from the above description, the elastic con^Kwite is more 
resistant to stretching in the direction that the vecwfemont regionE or the rows of the sccmcmoat 
segments extend than in the nadily fitretehable dimctioD thereof, Una means that ttie specifically 

35 selected provlsiona of the aeourement regions or the rows of the seenremeot seigments pennit the 
elastic composite to have its stretcfaabiHty generally in a desizable md specified direction wen when 
it oompriaes the non-4vgven fabric and the elastic sheet stietchable in all directions. 
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Figiw 12A AawB « lubetwitlally KcUusiklar elistie eora^te csomprifiidiS! in dwtic 
ditttandiiiiot^wivairEh^^ in bolli X «id y diiectioiw, «apcctiv«^^^ Afi 

iUiistnlAd InFieura 12&» Ihe dii^c composite incliideft pei^ihertl mns B.Cof suiuiMe widths 
nspeotivdy exteodiiitp aloag its four linear edges to enclose a centra) a*»a A. E«ch of (tSit peripbwal 
5 mus hgB linw *aciii*iMeat legions 3 which extend tnnsversely to wnd inwardly ftom the wspficdvo 
UnfiBT poiphory. Tim iUostoited elMtiQ conijMMte ia aittcMb]c in «y direcdoM in tho ceotfsl area 
A.anlyintliexdiiwlioii in the periphenl »w B» and only iq the y diicction ut die peripliflAl ueas 

Fijufe 12C diowB an elastic Gompodte which inchides end arefts B extending along 

10 opposite ends of the chustic (xuopo&ite and an arw X> extending in the y diiectiaa along the y- 
direetional ccnterlino. Those ai»as have refipeeiive linear aecimmait regionfl 3 extending in the y 
diiectioa. Hie elastic composite fiirihor includea end aim B csztnidins along oppoatle ends tfunwf. 
Xlw end azeaa E have linw BeciUBOMOt regiana 3 which extend at an angle of about 45* Dtom the 
nspecdve linenr pcnipheries. Accordingly, the etasKic composite is highly atretdiable in the x- 

15 dinctian mitaaxeas Band D, and is stietehablo in ■ slanting dinetioii in the end arw oonnal to 
fleenrcmait regiana % in areas E- 

Becanaa the elastic conipositea of Pigoiv 12B or C have affected aieas atratdiable only 
in the iB^dvdy specified dixeedons^ it can he advantageously used for an etasdc topsheet or 
bockfiheel of a dispoaable diaper. In such an event, dM end aresft dw end anas C, E and die 

20 central area A may serve as waist elAsiics, leg elaadcs sunonoding leg holes and expansive edasdca for 
elastically oontracdng and stretching over an area of die diaper. This enables one to selficdvidy 
design desinble pioduets which are capable of fbUowingany conligiKatioiis. 

. Flgvin 13 AowB sdllanpdier ebado composite cdbodimont of dw present hiVMidon* 
AaalasdeoonpoaitiB lOOiasdratdiable oolyinaaBditfeedaQ. Tho elaade oonopodte ia highly 

25 atififfhsMft in its first cential area llOand is less stretchable or only slightly atretchable inUaecond 
cfvpcuats wd aitas 111* The ntasdc composite with sndi cfaanctehstics can be obtained by applying 
fufther bonding treatment such as partially heat-oompffwsive treatment to die elasdc ooaqtosite as 
prepared in the above-miaidoned wanner. 

In Figure 14, an elasdc composite has diree sttghdy-stretchahfe hand-like mas 111 

30 dispoaed at ngnlar intervals* 

An elastic composite of Figun 15 has highly-:^tchable aieas 110 on opppsitB aidfls of a 
slighdy-stretchable htnd-like ansa tU. In dtese illustrotad ombodimeots, the elasdc compositea 
compnse an dasdc sfaeec and a non-'woven fabric which are botti fom^ of readily hsal^lilaiblB 



35 Exami^ea of noa^'woveo ttries suitaUe for such feq[uirement tocludas one c o mpfiaing 

ooi^'ugate fibers consisting of a poiyedter cons covered with polyethylene sheath, which is combined 
widi a film of S.EiB.S»(8tyKae^ylenB^utadifinB-styren0 block polymer) as an elasdc sheet. This 
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motdnal bus good properties of solubility by vllnsonic and heat aealiiiSt And can bo vstd in a hi^fa 
•peed prodnctkui process. 

The clastic camppsiteB having a hi^y*sttfeteh(ibie urea 110 end n slishtty sMBhable 
aM in as Ulustiated mFisQSC« iSUmnsh 15 can be dbtained by applymg heat cfmaJMa 
5 tempemhuo lange to the tt«a 111. 

Figuie 16 is a diowing fbo icsults nieasufed with nganl to a nlationfiifaip befmetl 
Itefiile anagfii of ad elastic con^tosite and tmnpemtuiKe at which Oie elastic conipiwiie ia beat- 
con^rvBod. Hie elastic codspofliie is pfepared by plncing an elastic dieet fimned of SIS-type film 
upon a bydf«Mntni£led non-tirovBn fabric coiti|iri6i]lg PET (potyestBr) fIbeiB and thenafter paitkUy 

10 hcal-compiessiDS (bem for integntica. The ehamctertstics of the dftstic compoBttB illustxated in Fig, 
16 B» obtained by further applying heat and oompressiaq to the int^gnted elastic con^osite. 

In the gnph, Tl nidiealeft the lenkpera(tiiie at yifbleh SIS pnsent in the elsi4ic ^heet 
smrtB ID ndt and TZ the tenpentnie at which FET pxeiiaDi in the non^wovea ftbric stnts to neh, 
fmpeeCively. As can be se^ fitnn Figure 16, heat-ooinpiession below Tl is not sufBcienl to integrate 

IS Che elastic sheet and the non-wyven Mric so tiist the ehistic composite exhibits low vndues of teiksile 
sticngth while sustaining good elastic xecoveiy. When the heat^^mprB^Dii is applied to the elastic 
composite et a ioinpenitiire nnging from Tl to T2, at least a part of the elastic sheet melts and is 
iticed to the noo'wovca fabric so that Ibe elastic canpasite exhibits greatly mhflnrrd tensile strmglh 
While its showing of dasttc moveiy disappeacs* The heat-compmsioD above T2 csuees tha elastic 

20 sheet and the non-wovea fabric to be fusively bonded to each otber so tbat the elastic conposilie 
exhihita reduced stretchability in all diiectioos. 

Referring again to Figmea 13 and 1^. the elastic cdnposites of those cbatvcteristica also 
can be obtamed by utilising different faeat-ooiupressive conditions in between the am 110 and the 
am 111 vdMO heat-booding the elastte sheet and tin non-wofvcn fabric which are placed upon each 

25 olher ao as to be atretcfasihle in the same duectum. Spedfically, the eiaatie sheet and the noo-wwen 
fabric are partially heat-compnssed in the ares 110 at a lonqier^tiiis rwgmj; between Tl and T2 and 
are entirely heat compressed in the area 111 at a tempeiahms above Tl to leoder Ihe areas 110 
highly-stretGhable and the area 111 sli^y styetcbable. The desinUe stretchability can be given io 
the eiaatie con^posite in ftuch a nttnner. Because the stretcbsibility of the highly-straichBUft ana 110 

30 iscotttroUed or restrained by the presence of the sltghdy-^itretdiBblc area 111, die elastic cnqqx»itB is 
chancteiiatiGally highly fltretefaable in a qMcified direction and is very alighQystrelichable in the other 
dirnct ion s* 

Such elastic coinposites having higblyHstretchable and slightly^tretchable areas disposed 
in nised and ppttfff w tf flaaimer can be applied to varions uses. For exantpiei the silastic composite 
35 having the slighdy-stcetchable areas 111 disposed on opposite sides of the hi]^y'-4treldiablB area UO 
sncb as illustrated in Figtne 13 can be applied to tapelesB (pant-type) absorbent articles. 

Pigttre& 17 iUustxates an absorbent artic!e» such as a tapeless diaper^ or traiiting pant, 
having a main body 121 conqnisiBg an absorfaeat body inleipoGed between a liquid penneable 
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lopaheet and « liquid impermeable backshwt. TV mam body i& beat aloiis its tsntar linA to dafine a 
substantiaUy U-sbaped ooofigiuatioa* An dlastic compo&ico 100 connects opposito side edges of the 
U^Ahapfld muB body to define e log hole V22. Iho elASlie composile 100 baft tlw ^ig^iOy-aM^bt^ 
cppoaite «dd mwt 111 ccnmected to die znnm body (21 md fiie highly-stfctchablo cenlial eiee 110 
5 xtodeied fne, m> that the hi^y-strc(dhab1e dmracteristics of ibe «ra UOis not disturbed* Hie 
elastic composite 100 is connected at its opposite enda to the main body 121 to serve as a tide panel 
of the di^Msr or tannlny pants. 

Bxmmpks of Hie piesont iavontkin will be now deseiibed. 

Example 1 

50 parts of polyester fibera (1/5 dealer x ?5 mm) is mixed with SOparts of polyester 
fibeK (2 denier x 51 mm), Ibe mbctme ia introduced into a roller card to prepaie a parallel carded 
web having a baai« weight of 25 g/m'. 

The web has an orientatioii ntio UDfCD of 7. fn other words, the Btnqgth of the web 
15 in the macbtne diraeticm (Ml>) is aeven tiinM» ita strength in &e cioaa diieetion (CD). The web ia 
introduced over a pofous suction cylinder piovided with a dcwateting zone while sobjectcd to water- 
«ahifiiii)D, dcfasiiing and dcwitoing. The web tibon ia passed at a naming qieed of 30 m/wm under 
three banks of water nozades for water«ait8i]gleiiiedt. 

A fiist noBle; 0.12inm diameter x 0.4 nun pitch (distance between adjacent 

20 water pleasure aOkg/cm^ nozzles in a bank) 

A second bozzIb: 0.12nun diameter x 0.4mm pitdi 

water ptessnre 50kg/cm^ 
A third noxiie: 0.20 mm diameter x 1-5 mm pitch 

water ptessiue 60kg/om^ 

25 Hm antaiigled web as teoibed. above is dried and sabsequeotly is snlidaoted to heat 

tiatment so thai a web^fbcm oofrwiven hbiic having a basis weight of 30 g/m^ is obtainfid. 

An S-S curve of this non-^woveo ftbric when stitrtcfaed in CD is indicated at A in Figuse 

18. 

30 A blead xesin eomprising EMA/EPDM (ediyi methyl aciylain/ethyleae prapsdoie diene 

tmpolyner) po^yolefin elastomer is extinded to ftmn a jSlmof 25 /ttfaiclc. A S-S curve of dus dasdc 
sheet when stretched jn CD is indicated at B in Fi^ire 18. 

Ibe elastic sheet and the non-wwen fabric as prepared above are placed upon each 
35 dher prior to introducdon diereof over & 60«inesh VET net the elastic OnM side &ciflf toward the 
FET net. Aheat roll having pattemed annular grooves thereon is disposed over of the non^oven 
side and is heated to I30X. A flat or non-grooved roll is disposed beneadi die FET net. Hie heat 
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roU 19 pttmA ifainst Kho dnfitic fiheet and fabric so they arc comprecwed ngiiui^ the flat roll ftt « liae 
pieGSixrft of 10 kg/cm to foma an elastic conpoatB. 

An S-S curve of Iha ttlallic compotito fbofi prodiiced wliea skftetcfaed in CD ia indi ca te d 
»t C in Fi^re IR. 

5 A Uifa»-cycle lest which repeats the 150% str^tdh and release of Ihe claalio compoaite 

provided iwiItB aa diown in Fl^iwe 1. A loeisimd lecovaxy xate is 75%. 
Bpth-Biifed comooMte - 

Tno dweta of the above elasUc composite ue placed each other so lhai their film 
sides Ikee towaid each other. A nan-«niDVBd aurtiue heat loU w heated up to 80* C is cnpl^ 
10 f^ly pKSBuxD to the abeel$ at a line prassnre of 20 kg/cm and at a speed of 10 m/min so that a 

■tible boziding condition ifi prarvided between the facing film fiidcs of tha two sheets. The aecufement 
regions in top and bottom sides axe stagsensd from each other so «s soc to overlap each other* A S- 
S curve of the lesuUing elastic GotspositB is indicated D in Fifure 18. 

A thm-cyde test which vqiesta the 150% stietch and rJcssc of this eiutic ooinpoaite 
15 piovides msnlts is shown in Figute 2. A measured leeovefy xate is 75%. 

Onfr«ided composite comprisuiE a SEBS.tYPe film and a non-^woven fabric - 

A conqMOsitiott primarily oeostitDted bye lean comprismg a mixtwe of 75 pnts SEBS 

mad 25 parts EVA is extnded to pfepare an dastie film of 25 ^thick. GhmcteriBtically, this film 
20 can be easily bonded onto itself by compression at room tempoiAtuic* 

A slight amom (about 0.4 g/m^ of nibber»type bctmeSt adhesive is sprayed onto one 

Burtee of the film which then is bonded over its entire sur&ce to a non^woven ftbric as similar lo 

the one prepared in Example 1 by heat-qonipfession. 



25 Two dieets of the above elastic composile bavinx the nonrwovea taknQ secured on one 

side of the SEBS-type film are placed upon each other so that their mpective film sides fiice toward 
each other. These two sheets aze passed between a pair of noD-srooved rolls at a tempcFStiire of 
aboiut AO'C sod under a line prosBuie of 20 k^/cm^ to provide a two-sided composite which has the 
nop-wiven labiks in its opposile sidas snd films staUy secured to each other. 

30 The one-aidBd snd iwo^sidad cotnpofiites dius constructed show elastic recoveries as 

Mmilur to Uiose of Example 

E»nM>lg 3 

70 patla of polypropylene fibers CZ denier x 30 mm) is mixed with 30 parts of polyester 
fibers (2 denier x37 mm). The mixons is introduoed mio a roller card to prepaze a parallel cavdol 
35 webhavhuiabasieweiiihtof 20g/m^. The web has a MD/CD mtioofS.O. 

The wrti is intro d u ce d overanet oonv^w where itisphioed upon n inelC''blown noa- 
woven fnbric (maaufactured by KURARAY Co., Ltd.) primarily constitutfid of SIS and hiiving a basis 
weight of 40 u^m\ The combined web and non-woven fabric ue then intxoduced over a net 
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pfovided nozzles und » dewatedn^ zone DiAi6r» Ihey m subjected lo nmlii^&tft^ hydfo^ 
ttittti^leiiHiit treatments as d>own in the followiiig Tabid 1. 

Stttiie y[m^fy^B ff ppi:^ PiBMdrt Suffice flppemce of 

5 tho cbtiinBd dutie 

FuvtBtage , O,12iiiiti0 x0.6iimi 30kg/cixi^ 

(tRxyviaaul stige) 

Socond Atase 0.12itid» xQ.6iiiiii 50]Cg/em^ FlgM 19A 

10 (pnyviflM3aal sUsc) 

Thkd stage 0.20iiiid9 x4.0iiim XOQkg/cm^ Figure 19B 

(puTtiBl eoianglNUfiiit} 

Foufth Btige O.lSmmv x0.6niin BOkg/cm^ Figure I9C 

(PMtuOly iofllflBtieisnig treatmoit) 

15 

Tbe BOjpfacc atroctures of the coioposites obtained at stages are sboixni in Figures 19 A, 
19B and l9Cr The csniuigled elastic conpoaitB ajter the fiaal stiyte lias band-lUw yBidily*stntctaAblo 
poftions 131 and haidly-strtiicliable poftiooff 112. A fbne^yote test wbidi npentv tbe 150% stesleh 
iqad lelaaaa of only Ibe leadily^stfeCchdUe portiofi 131 of Ihe ekstic oafoiiorila pmvidas nsults as 

20 shown in Figuro 20. A meafiiued leeoveiy nte is 70%. On the ofher hsnd, the hanily stntcbable 
poition l32bAidIy contnGta elastiealiy and pnividea a S-S eiirve la ahown in Figuxe 21. Its braakiiig 
point is shown to be L2kg/50 mm. 

As deschbed abovCi die clastie eonposite in ac c ox d an ce wi4i t|» prtaant Invonidan 
ooa^xriflcs a mn-wcivm Uftc vHiidi akm^alable byWgber than 100% in a apedfic 

25 dinctko, and an elaslicaUy lecovcnUe dostie sheet Tba tiuCMHVQfven fahiie in ita nndoqgaied state 
is bonded to at least one surface of the nnstratcbed elastic sheet tbiougb sacnrement points to fonn 
tbe clastic composite which has a recovety rate of higher than 60% after expenencing 4ib thiee- 
ztpeated cycles of 150% ctnstch and nleasc« Tbecefiue, the elastic conipoftite of the present 
ttrvention piovides exeellent perftmaance in dastie lecovecy and a soft suffiioe toocb to a buman skm. 

30 In particular, dbue daatic composite of Ae present invention can be advantageansly ntilisnd in 
iiflBtf^T ^^g ^ at^cle portion wbicb is brought into direct contact vnOi the human skin* such as a 
sleeve portion of a medical gown, a waist portion or a crotch portion of a sanitary artide. 

Although vAiiaos embodimanta of the invention have been described herein it will be 
Sttcogoiaed that variations and modtficatioas are possible Dtnthout departing £rom die ^iht of the 

35 invention as set out in the daimSi 
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Claims 

1. A siretch-iictivflted clastic can^xudte ccmiprisiiis: 

« nao'WOifak £kbric fihMit adapted to be elongated by more (ban 100% in ona dinctian; 

And 

S «n elt£tieaUy recoverable, elastic sheet; 

said clastic sheet in its unstretched state bdn^ bonded at seeiu«i»etit ngkma to one 
Burfiu» of said non-woven fabric sheet tn its uoeloogated state; 

aaid elaatie coupoaitA having, per unit width of 5 cm, wlicii atretched in laid one 
dinedon (1) a attess of lower than lOOOs at $0% stretch, a stma of Usher than 400g at 100% 
10 atiefibh, (3) ■ bnaking point of higher than 400 g» and (4) an elastio Icmit of hi^ier Hun 200%, 

said elastic composite after beans stretched to an elongation of less than 200% hAvins> 
per unit width of 5 cnip (1) a stiesa of lower than 500 g at 30% atretcfa and (2) a atnas of higher than 
100 g at 100% stnteh. and 

aaid elastic conpoaitfl after thrta xepeaied cycles of 1^% atietdung and nlakipg halving 
15 m elastic lecxivevy nUe of hif^ than 

2. The elastic coKS^kosite of claim which further 'compri6e$ a second non-woven fabric 
dieet and wherein the ftrst-menlioned and second non-woven fabric sheets are bonded to opposite 
anrfitces of said elastie sheet* 

3« The elastic eompositie of claim 2, whieh Ihfther cou^risee a second elastic sheet and 
20 whotm tibe tat-mentioned and seeond elastic dmts eadi have a first cutfiicn and an ofiposed 

■eoond surface, said ftrst^men tinned fabric sheet is bonded at BecurenMnt regians to the first suiftoe 
of the first-mentioned elastic sheet, said second non^>woveD sheet is bonded at securement regions to 
the first snrbce of tha second elastic dieet, siid the seficMid surfaces of said elastio riieeta are bonded - 
loeacfa other. 

25 4. TlwelasticeDinposite Qf«laitt3wheiein 

securement regions between said first fabric sheet and said first-mentioned elastic sheet 
aie ofisct from the securement regions between add second ftbric sheet and aud secomi elastic 
sheet* 

5. Use elastic oompasitB of claim 1 wbemin 

30 the secnremsDt regian which bonds said elastic sheet and said woven &bric extends in 

an fllODgate bond ia e directioo caitending trmsvenely of said one direction. 

6. The elastic composite of claim 1 whennn 

said secnrement regions which bond said elastic sheet and said noo^woven fiibric m 
anangod in rows which oKtoid in a diiectioa transversely of said ana directioo 
35 7. The dastic coaq»sitB of claim 1 mtoein 

said non<wvBn ftbiic comprises g fOjusQ pioduced by wnter-entsnglemeiit and havinga 
twthpbase Dspansibxlity at different stress lcvd£. 

ft. Ihe elastic composite of claim 7p wherein 
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said Aon-ifrcivaa fabric coiiapriM$ » Uric whose «lottgatioa At m eacood pimt takes 
place at aa doajsaiioa tate of higlier ^wn 150%. 

9. Tt» «il«stie «aiiiipoBile of cUim 1 whernn 
aid fiUfidc sheet oonpri a as bnat-funbto materkU. 

10, Tkb elastie con^xMite of claim 9, wlieNn said elastic aheet and said ncm-woveii 
fnbric pre, in a S|>edfted ana of the elastic cosqM&ite, Ixmdbd to each other by heat compnssian 
above the temtwivtim at which the elastio sheet starts to rneUt but below the tempemtiue «t which 

i lebric Btaits io melt to fozm a gli^y^atretchable portion which is mofe xeaistaot to 
(he ranauttng poitiona ao tbat the elastic coniponte has a qieciGed atvetdiable 



10 

11. Hic elastic coxnpoBite of olaixn lO.wbniDin said slifihtly-stTetcbaUe pOition is 
pmvided in a baod-Uke loanner. 

12. The dastie conqiosito of dain 9»vriiflcem aaid dourwoviea UMf caoa&atB of 
oaajHgate fibeva which arc casiiy ftvible by beat. 

15 13. An clastic CQnqsosite comprising an elastic dicct and ■ non-woven fkbric, said 

elastic composite inclndins a highly-stretchable area which ia constructed by panially banding said 
elastic ibcct to aaid non-woven £ibric and a filightly-stretchabl& area which ia conatiuotcd by 
■ahatanlially cntittoly boodiA; said dastie flheei lo aaid mm-wivea fabric. 

14. The elastic oomposite of claim 13 wheraiA 

20 aaid fUghdyHStfCtchiAde aria «mq^ » phiiality of band-like eecnnnMH legkma 

belwm said fabric aad elastic sbeet extendinf poiallel to each otbar. 

15. The clastic composite of daim 13, wherein 

aaid elastic compofiite iDclndea said sUsbtly^atietchable poxtioos adjacent ita oppoafte 



25 16. A stretch-activated elastic compoeite comprising: 

a non^wDven fabric having a potential fdanptaibility of higher than 100% in m 
dimtian: and an dastically leoowable^ elastic oheet; 

said elastic sheet in its vnstretchcd atate being bonded lo at least one surface of said 
nKm-wvwfthricinitai««loi|gat^ state at secwvoNOt points, 
30 nid elastic composite having, per imil width of $ cm> (1) « stress of lo^ than SOOgat 

30% Btietch, (2) n atxesa of higher than 600 g at 100% stretch* 0) a breaking point of bi£^ than 
400 g« and (4) an elesUc limit of higber than 200%, 

said elastic compoaite after beii^ stretched at a rate of lower than 200% having»per 
nnit width of 5 cm* (1) a stress of lower than 300g at 30% stretch and (2) a stress of <han 200 
35 g at 100% siretdi, and 

said clasdo oompodte after ifaiee repeated cydesof 150% stretching md relaxing having 
an elastic recovery rate of higher than 60%. 

17. A disposable absotbent garment compriaSng: 
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HI Bbfiorbeat body portion hftving a KObstantially U^sbapAd ccmfi<g;iuatioD to canfonn to 
the crotch i«gioii of a wearer vntk c^pposed fiont and rear o^d ponions adapted to be disposed 
adjacent the front end back of the wecmr and having opposed side edges, and 

a aide panel itttfircfflUMCtmc a^lKent aidD e4ges of Qu font and rear end pDftkn»» aaid 
5 aide fw ^ behig an elastic composite inchiding en elastic Bhaet and a noa-woveik fiabric* said 

cowyomte iadudliig a highly*8tr6tcfaable area which is constnicted by paitialty bonding said elastic 
sheet to said im-woveii fabii^ and a sligfatly-strBtchabJe area udnch is codstnieied by substantially 
eiitt»]y bonding said elastic sheet to said non-woven hbm^ said stightly stretehaMe area beiiig much 
lesB slivtcliafala than aaid htghly-stretchablo area- 
10 18, The garment of daim 17,^t4ienin said slighdy-stretdiBble area «anqiris6S a phuality 

of band-like aecmimBnl rpgunv between said fabric and elastic shfiat ^tending paiaHd to each 
other. 

19. A stietch-flctivatod clastic coinposite comprising: 

a oan-wovea fthrie ^leet adapted to bo doogated by moie than 100% in one diieetion; 

15 aiKl . 

an dastie sheet having an elastic reccweiy rate of higher than 60% and an elastic Hmit of 
higher than 200%; 

aaid elastio sheet in its uostretched state bei^g bonded at securcmexxt regions to one 
auHico of aaidnon-wvca ftbric sheet in its undongaiad siat^ 
20 said elaatk^ eomposilo hawing, per wit widdi of 5 cnip ^fbm strBtGhed in aaid one 

diieciion (1) a stress of lower than lOOOg at 30% stretch, (2) a stiefis of hig^ker ihan 400 g at 100% 
stieleh^ (3) a braking point of higher than 400 g, snd (4) sa elastic lioiit of higher than 200%, 

aid elastic con^site after being stretdifid to an elongation of less than 200% halving, 
per unit width of 5 cm. (1) a stress of lower than 500g at 30% atretch and (2) a atieaa ofUgfaer than 
25 lOOgat 100%8txetdi> and 

said elastic oHnpoaitB after ihiee repeated cycles of 150% atietching and fehudng having 
an elastic racoveiy fate of higher dian 6Q%. 
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